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Abstract 
	

Background. A multitude of data exists regarding global incidence of OASI as well as its 
contributing factors and complications. Little to no data exists regarding the incidence of 
OASI or its complications and the nature of these complications within South Africa. 

Objective. To describe the rate and nature of complications of OASI that occur within 6 weeks 
following primary repair of an OASI, followed up at the GSH perineal clinic. Secondarily, to 
investigate the incidence of OASI and follow up rate post primary repair 

Methods. This was a retrospective chart review. Participants were identified from theatre 
record books between January 2014 and December 2015. The charts of those that attended the 
perineal clinic follow up were reviewed and complications and possible associated risk factors 
were identified from the clinical notes. Primary aims were to identify the incidence and nature 
of complications seen in this population as well as possible related risk factors. The secondary 
aims were to determine the incidence of OASI and follow up rate for complication following 
primary OASI repair. 

Results. The mean age of participants was 25.85 years with a mean body mass index of 
25.15kg/m2. The mean birthweight seen was 3382.05 grams. Constipation (10.87%), pain with 
defaecation (11.96%) and anal incontinence (10.87%) were the most frequently reported 
complications. Wound infection was found on examination in 3.26% of participants and wound 
dehiscence was seen in 6.67%. Incidence of OASI in this study group was 8.64 per 1000 
vaginal deliveries. The follow up rate of these participants was 26.20%. A total of 374 OASI 
were repaired within this region during the study period. Only 97 of these attended follow up, 
for which 93 folders were available to be included in analysis 

Conclusion. The Incidence of OASI in this Western Cape region is within the range seen 
worldwide but the proportion of complications seem to be less than global data suggests despite 
adverse conditions, theatre delays and the fact that repairs were mostly performed by specialists 
in training. It was not possible to identify any relationship with possible associated factors. 
There is a very poor follow up rate within this community which needs to be explored and 
systems need to be put in place to ensure all participants are given the opportunity of follow 
up.  
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CHAPTER 1 
1. Introduction 
Perineal Injury has been a recognised complication of childbirth since early AD with texts 
written by Soranus of Ephesus between 98 and 138 AD making reference to perineal care 
intrapartum.(1) Following this, very little was added to the literature for several centuries. The 
first written record of complete perineal repair is found in a set of documents written during 
the 11th century, from the first medical school in Salerno, Italy, known as the Trotula. The 
writings in the Trotula are based on the teachings of Soranus and severe perineal injury 
(damage to the anal sphincter complex) is described following lack of perineal support during 
labour.(1)  

  Incidence and risk factors for OASI 
There is a wide variance in the reported incidence of OASI globally but specific risk factors 
have been identified across studies including nulliparity, instrumental delivery, large for 
gestational age infants and midline episiotomy.(2, 3) This incidence is reported between 0.1 
and 10.2% with a large study including over 2 million women in California giving an incidence 
of  5.83% over a 6 year period in the late 1990s.(2, 3) Risk factors can be grouped into maternal, 
foetal and Obstetric.(4) Most studies agree, reporting similar results regarding the risk inferred 
by various factors on  the incidence of OASI.  

The predominant maternal factor reported to increase the risk of OASI is nulliparity, with some 
studies reporting ethnic descent as a risk factor.(2) Hauck et al from Australia mention Swedish 
research that shows increased risk of OASI in women of African or Asian descent and conclude 
from their own study that this is true for women of Indian or Asian descent. The British 
literature that they reviewed however showed no significant effect of Asian descent on risk of 
OASI but note that previous Australian data shows that women born in China and Vietnam 
have increased risk of OASI compared to women born in Australia.(5) The Royal College of 
Obstetrician and Gynaecologists also note an increased risk of OASI in women of Asian 
descent(6) but an article by Gundabattula and Surampundi report data from the UK that shows 
decreased risk of OASI in women of South Asian descent and a systematic review in India that 
reports the risk of OASI only applies to women of Asian descent living in other Western 
countries.(7) Handa et al found an association with OASI and Indian ethnicity in their study.(2) 
There is no firm consensus on the risk of OASI imposed by Asian descent. Some studies noted 
increased incidence of injury in older women(8) while others found that age and increased BMI 
have no effect on the rate of injury.(3) 

Foetal factors include persistent occipito-posterior position, post term pregnancy and large for 
gestational age infants, specifically those with birth weight more than 4000g. (2-5, 8) It has 
been shown that persistent occipito-posterior position is also associated with increased rates of 
episiotomy, instrumental delivery and caesarean section, some of which are risk factors for 
OASI themselves.(9)  
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Obstetric factors that have been reported to increase the risk of OASI include instrumental 
delivery, use of episiotomy, shoulder dystocia and prolonged second stage. There is no 
evidence to support superiority of one delivery position over another although water births 
appear to be associated with lower rates of OASI. It has been suggested this may be related to 
reduced usage of episiotomy.(9)  

It is clear from the data that instrumental delivery is associated with a higher risk of OASI, 
especially if performed without an episiotomy. It is less clear whether the risk is different for 
vacuum versus forceps delivery. A study by Sultan et al in 1989 reported a higher incidence of 
OASI in forceps as compared to Vacuum delivery(10) which correlates with a study in India in 
2017(7) as well as data presented by Dudding et al(9). Dudding et al elaborate that most studies 
showing a more favourable result with vacuum however, do not use endo-anal ultrasound to 
assess the sphincter, nor do they assess symptoms of anal incontinence.(9) A study in England 
between 2000 and 2012 also showed increase in OASI in forceps deliveries but the authors 
mention that as episiotomies were not performed in all of these as per NICE guidelines this 
may have been a factor that increased the number of injury in this group.(8) Other studies report 
similar incidences for forceps and vacuum deliveries and some simply assess risk in relation to 
instrumental delivery without the separation into forceps and vacuum deliveries. (2, 3, 5, 11)  

A small study in Israel compared risk of OASI in women following a prolonged second stage 
of labour either finally delivering spontaneously or by instrumental assistance. The study 
showed that for every 1 hour that the second stage is prolonged the risk of OASI is increased 
by 1,5 times and for those that then require instrumental delivery the risk is 2,3 times higher 
than this.(12) 

 The use of episiotomy is often motivated by the suggestion that it may be associated with 
decreased perineal trauma, decreased delivery interval in the case of fetal compromise and  
facilitation of delivery in the case of shoulder dystocia.(9) It is commonly performed along 
with instrumental delivery either in the midline or mediolateral position both of which increase 
the risk of OASI when compared to no episiotomy.(9) A meta- analysis by Sagi-dain et al 
suggests that assessment of risk of OASI with episiotomy, especially when performed during 
vacuum delivery, should be stratified by parity as well as type of episiotomy performed.(13) 
Midline Episiotomy is reported by some studies to increase the incidence of injury and some 
studies report that mediolateral episiotomy decreases it.(3, 8) The results of the meta-analysis 
by Sagi-dain agree that median episiotomy is associated with increased risk of OASI but 
suggest that the risk of OASI with mediolateral episiotomy is related to parity. Their results 
suggest that while the risk of OASI might be increased when mediolateral episiotomy is used 
in parous women undergoing vacuum delivery, there is a non-significant decrease in the risk 
of OASI for nulliparous women undergoing mediolateral episiotomy with vacuum 
delivery.(13) No significant benefit in terms of neonatal outcome could be shown with 
episiotomy use for vacuum delivery and in fact increase in maternal complications of 
postpartum haemorrhage and perineal pain were seen.(13) Handa et al reported a significant 
protective effect of episiotomy with regard to third degree tears but increased risk of fourth 
degree tears. They have various explanations for this including avoidance of episiotomy in 
women in whom tears are expected in order to prevent extension, extension of episiotomies to 
4th degree tears and poor documentation of use of episiotomy in women with third degree 
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tears.(2)Other studies report insufficient data to make a conclusion and judicial use of 
episiotomy is recommended.(9) 

  Classification and detection of Perineal Injury 
Obstetric anal sphincter injury refers collectively to deep tears of the perineum following 
childbirth that involve the anal sphincter complex to varying degrees. Sultan(6, 10) developed 
the following classification system to describe the degrees of perineal trauma. The 
classification system has been accepted by the Royal College of Obstetricians and 
Gynaecologists.(6) 

• First degree perineal tear refers to injury to the perineal skin and/or vaginal mucosa. 
• Second degree tear involves the perineal muscles but not the anal sphincter.  
• Third degree tear refers to injury of the anal sphincter complex. Graded: 

o 3a: less than 50% external sphincter thickness 
o 3b: More than 50% external sphincter thickness 
o 3c: External and internal sphincter involved 

• Fourth degree involves the anal sphincter complex as well as a tear in rectal mucosa.  

Clinical examination following vaginal delivery remains the cornerstone for diagnosis of OASI 
but accuracy has shown to be highly dependent of the training and experience of the examining 
practitioner. A UK study by Groom et al in 2000 showed that up to 40% of third degree tears 
are missed by the person performing the delivery.(14) A study by Andrews et al expanded on 
this and categorised diagnoses missed or made by level of training. It was shown that 
substantially more tears were missed and incorrectly diagnosed by midwives and house officers 
than specialist registrars and consultants as compared to the research fellow.(15) This study 
also showed that true occult injuries are rare with only 3 injuries seen on endo-anal ultrasound, 
2 of which involved the internal anal sphincter only, that had no clinical sign of OASI. Skilled 
clinical examination is therefore accurate at diagnosing OASI but requires training.(15) 

 OASI repair 
A superior surgical method of anal sphincter repair has not been established. A Cochrane 
review done in 2013 analysed 6 randomised controlled trials, which compared overlap repair 
of the external anal sphincter with end to end repair, and could not conclusively say which 
method was superior.(16) As the studies included looked at different outcomes, it was difficult 
to compare the results. It was shown in two studies that in terms of faecal urgency and flatus 
incontinence, overlap repair had statistically significant less risk than the end to end repair 
technique over short to medium term although no difference was seen over longer periods of 
follow up.(16) When looking at faecal incontinence, deterioration of anal incontinence 
symptoms, perineal pain, dyspareunia and anal incontinence scores no statistically significant 
differences were found. The Authors concluded that the practitioner should perform overlap or 
end to end repair at their discretion. They also recommend that further studies are undertaken 
and that they have predefined follow up periods of 6 weeks, 3, 6 and 12 months with well-
defined outcome measures and that they assess quality of life.(16) The Royal College of 
Obstetrics and Gynaecology Green top guidelines recommend that repair be performed as soon 
as possible following injury, in an operating theatre with appropriate anaesthesia, lighting and 
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equipment  by a clinician that has been appropriately trained or supervised in repair of Obstetric 
Anal sphincter injuries.(6) This guideline notes that repair of full thickness external sphincter 
injuries can be performed with either an overlap or end to end repair with similar outcomes. 
Internal sphincter injuries and partial thickness external sphincter injuries should be repaired 
end to end. For rectal mucosa 3.0 polyglactin suture material should be used and the sphincters 
repaired with either PDS or polyglactin. Following repair they recommend broad spectrum 
antibiotics and stool softeners in order to aid healing. (6) 

  Complications following OASI repair 
Following OASI and primary repair, various complications are reported including wound 
breakdown and dehiscence and various degrees of anal incontinence. These can lead to 
suffering related to perineal pain, sexual dysfunction and social embarrassment, and therefore 
affect mothers’ functioning in their daily lives.(17, 18) 

It has been shown that successful primary repair is essential in preventing complications, 
specifically anal incontinence,(17, 18) however a study by Veronikis et al showed that full 
thickness rectal wall advancement flap (Noble-Mengert-Fish operation) can be successful in  
obtaining continence in patients with persistent rectovaginal fistulas and perineal defects even 
after multiple previous failed repair attempts.(19)  

The experience of the person performing the repair seems paramount to the chance of 
successful repair. A small study in Finland showed that an experienced obstetrician is more 
likely to affect a successful repair than a midwife or obstetric resident.(20) They also showed 
that repair during on call hours was more likely to have poor results than those performed 
during normal working hours. This study reiterated findings published by Nordenstram et al, 
who performed a randomised controlled trial in Sweden, that compared immediate repair of a 
third-degree perineal tear to repair that was delayed for at least 8 hours. The study was 
performed as the authors believed that although delay in repair might be associated with poorer 
outcomes, immediate repairs would be performed by on call Obstetricians, possibly after hours, 
with less experience and delayed repairs could be effected by more experienced surgeons. This 
study showed that a delay of 8-12 hours to repair was not associated with higher rates of anal 
incontinence or wound complication including infection and abscess formation. (21) This is in 
contradiction with current RCOG guidelines which advocate for immediate repair and might 
be informative in developing new guidelines in the future as quality of repair seems to be of 
more import than timing. In this study all participants received prophylactic antibiotics and the 
authors report this as a possible reason why no infective complications were seen.(21) Another 
retrospective cohort study performed in Israel showed that primary repair by an experienced 
Obstetrician has equivalent results to repair performed by a Colorectal Surgeon. The study was 
performed under the premise that a Colorectal surgeon would perform superior repair due to 
superior knowledge of anal anatomy.(22) 

The role of prophylactic antibiotics and laxatives with regard to the success of OASI repair is 
unclear but infection at the repair site may contribute to repair breakdown.(23) Kirss et al report 
in their study that more patients with successful primary OASI repairs received antibiotics and 
laxatives after delivery.(20) Duggal et al also performed a small randomised controlled trial 
which suggests that a single dose of broad spectrum antibiotic (cephalosporin) at the time of 
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repair significantly reduces the risk of infection and wound breakdown.(23) The most common 
complications of OASI include wound breakdown, perineal pain, dyspareunia, urinary and anal 
incontinence.  

  Wound Complications 
 Careful follow up of women who sustain obstetric anal sphincter injury has demonstrated a 
higher rate of wound complications than previously recognized. For example, Lewicky-Gaupp 
reported that 1/5 women sustain a wound complication typically within 14 days of 
delivery. (24, 25) Wound dehiscence or breakdown and wound infection are both recognised 
complications following repair of obstetric anal sphincter injury. Both are significant as poor 
healing can lead to development of chronic pain, sexual dysfunction, depression, faecal 
incontinence or fistula formation.(25)  
Different risk factors have been identified as being associated with wound complications. 
Sphincter injury that occurs following operative vaginal delivery is more often associated with 
wound complications than those that occur during spontaneous delivery. It also appears that 
the risk of wound complications is higher with forceps deliveries as compared to vacuum.(24, 
25)  

Other factors that are recognised to be associated with the development of wound 
complications include increased BMI, deeper tears and smoking.(25, 26) Stock et al did a 
retrospective folder review to determine risk factors in the antenatal, intrapartum and 
postpartum period that contribute to development of wound complications following repair of 
OASI. They agreed that increased body mass index and smoking were significantly associated 
with poorer wound healing and report that of the number of women who present with either 
wound infection or breakdown, about half require further surgical repair.(24) They also report 
higher incidence of wound complication in women colonised by group B streptococcus, 
women who sustained 4th degree perineal tear,  more than 500ml blood loss and interestingly 
women who were treated with antibiotics in the postpartum period.(24) This is in contrast with 
reports of other studies where use of prophylactic antibiotics was protective against wound 
infection and complication. The authors offer two possible explanations for this noting that no 
antibiotics were given at the time of OASI repair for prophylaxis. The indications for use of 
antibiotics postpartum were not noted and their first conclusion is that antibiotics were likely 
administered in order to treat endometritis and thus such a patient would be more susceptible 
to wound infection. Their second explanation is that antibiotics were administered to patients 
presenting with perineal wound infection and these were therefore already women at higher 
risk of developing wound complication.(24)  

The role of prophylactic antibiotics remains unclear. A Cochrane review from 2013 aimed to 
determine the value of prophylactic antibiotic use at the time of anal sphincter injury repair. 
The authors analysed 6 randomised controlled trials that compared prophylactic antibiotics at 
repair to placebo, no treatment, treatment with presentation of infection only and different 
antibiotic regimens.(16) The outcomes of the review were development of local and systemic 
infection, wound breakdown, patient satisfaction, pain and comfort as well as development of 
rectovaginal fistula, length of hospital stay, sexual functioning and maternal-infant bonding. 
There were no statistically significant differences in occurrence of wound complication with 
the use of antibiotics intrapartum compared with a placebo both on discharge and at follow up 
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6 weeks postpartum. Unfortunately, they only found one randomised controlled trial that 
specifically assessed this intervention comparing use of prophylactic antibiotics at time of 
repair to no antibiotics. Although it was assessed as having a low risk of bias and of good 
quality, it was terminated before the originally projected sample size was reached with a high 
rate of loss to follow up.(16) This study by Duggal et al showed that prophylactic antibiotics 
at the time of repair were significantly associated with reduced wound complications.(23) The 
paper by Lewicky-Gaupp et al however shows only a small, non-statistical decrease in the 
incidence of wound complications with prophylactic antibiotics at the time of surgery and  
reports that any antibiotic  use intrapartum for obstetric indications such as Strep B infection 
or chorioamnionitis is associated with less wound complications likely due to the fact that they 
are broad spectrum and will treat genitourinary organisms.(25) The Cochrane authors therefore 
recommend that more research is required. (16) 

No definitive benefit of laxatives following repair was demonstrated. (24)The Royal college of 
Obstetricians and Gynaecologists recommend use of laxatives postoperatively as mentioned 
above with recommendation level C which usually refers to high quality systematic reviews of 
case control or cohort studies or well conducted case control or cohort studies.(6) No 
systematic reviews were found that specifically assessed use of laxatives following repair of 
OASI but it is thought that hard stool is likely to contribute to dehiscence of the repair and thus 
stool softeners are recommended by the Royal College of Obstetrician and Gynaecologists. 
They found one randomised controlled trial which compared laxatives alone to laxatives and 
stool bulking agents and found no difference in wound complications following repair between 
the two groups although higher rates of incontinence were found in the group to which a stool 
bulking agent was added.(6, 27) 

The effect of HIV infection on wound healing is not well studied. In a previous small study 
conducted by a masters’ student at the University of Cape Town they aimed to look at the effect 
of HIV infection on wound healing and functional outcomes following OASI. Although the 
numbers in the study were small and not statistically significant, this study showed that women 
infected with HIV tended to have poorer healing, although there was no increased incidence of 
infection and higher incidence of complications regardless of CD4 count and antiretroviral 
therapy.(28) 

  Perineal Pain, Dyspareunia and Sexual dysfunction 
Perineal pain postpartum is significantly more common in patients that experienced OASI than 
those without OASI. It is common for all women to experience some degree of perineal pain 
postpartum with about 42% experiencing pain immediately following delivery, reducing to 
22% and 10% at 8 and 12 weeks postpartum respectively.(29). A prospective cohort study by 
Andrew et al demonstrated significantly more perineal pain in patients with OASI than those 
with lesser degree perineal tears or an intact perineum at both 7 to 10 days and 6 to 7 weeks 
postpartum. They reported similar results to those seen in earlier retrospective studies and 
mention that women who suffer OASI have higher analgesic use postpartum than those without 
an OASI.(18)  

Dyspareunia is a common finding in postpartum women and severity appears to be related to 
the degree of perineal trauma experienced but is also influenced by other factors including 
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breastfeeding and age and instrumental delivery. Previous studies have stated that women with 
OASI have significantly higher rates of dyspareunia and that this is worse when women are 
breastfeeding due to the relatively hypo-oestrogenic state they experience.(18) In contrast, a 
study by Andrews et al  showed that the degree of perineal tear had no effect on timing of 
return to intercourse with 40% of postpartum women being sexually active at 7 weeks and no 
difference seen between differing degrees of perineal injury. The study agreed that rates of 
dyspareunia were increased in breastfeeding women, but this finding was not statistically  
significant. (18) The timing of  return to sexual activity is poorly investigated and understood 
but has been reported to be influenced by degree of perineal injury, maternal age, breastfeeding 
and ethnic descent.(30)  It has been noted that up to 62% of postpartum women experience 
dyspareunia in the first 3 months following delivery and contrary to the findings of Andrews 
et al, that the experience is directly related to the degree of perineal trauma.(29) Women with 
OASI are noted to have a significantly higher chance of experiencing dyspareunia at 3 months 
postpartum than those without perineal injury.(29, 30) A study by Signarello et al showed that 
women with intact perineum return to sexual activity faster than those with perineal injury and 
although most women reported pain on first sexual encounter this was more likely in patients 
with higher degree perineal tears and that they were more likely to describe more severe pain. 
This pain does appear to resolve and improve over time but up to 22% of postpartum women 
continue to experience pain 6 months postpartum with a higher proportion of these having 
suffered deep perineal tears. The authors also note that pain is more likely to persist and be 
more severe if an instrumental delivery was performed.(30) Older  and non-Caucasian women 
were also shown to return to intercourse later and as all women in the study were primiparous 
they state that this is likely due to lifestyle and cultural differences.(30) Instrumental delivery 
was shown by an Australian study in Melbourne to be more likely to cause more severe degrees 
of dyspareunia.(31)   

Altered sexual function is common in women in the postpartum period. Unfortunately, little 
data exists with regard to the relationship between perineal or anal sphincter injury and sexual 
function. Sexual function can be assessed by looking at three parameters: sexual sensation, 
sexual desire and likelihood to orgasm. It has been found that at 6 months postpartum most 
women experience sexual difficulties in these areas irrespective of presence, absence or depth 
of perineal injury.(30, 32)Twenty six percent of all the women also reported being less likely 
to experience orgasm. Improved sexual functioning in all three areas was more likely to be 
reported by participants with intact perineum than their counterparts that had suffered perineal 
injury.(30) Despite the lack of data it appears from these small studies that perineal injury has 
a significant effect on women’s sexual functioning and that the degree and level of injury 
directly relates to the severity of the deficit that they experience.(29, 30) 

  Anal Incontinence 
Anal incontinence (AI) is the most devastating complication of OASI and is commonly present 
in women postpartum and resolves over time. It is defined as any involuntary loss of faeces or 
flatus that adversely affects a woman’s quality of life or is a social or hygienic problem. This 
definition includes urgency of defecation.(33, 34)  It is usually assessed in 3 spheres to describe 
levels of severity. These are incontinence to flatus, incontinence to liquid stool and 
incontinence to solid stool.(33, 34)  
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The severity of AI is usually assessed using validated questionnaires. Most of the scoring 
systems assess frequency of incontinence as well as type of incontinence, either to flatus, liquid 
or solid stool. Some also include scores for having to make lifestyle changes in order to live 
with the incontinence. An article by Vaizey et al compared the Pescatori, Wexner and 
American medical systems score to a new scale developed by the authors and aimed to evaluate 
their value and reproducibility.(35) It showed that all the scores except the American medical 
systems score correlated well with clinical evaluation and provide reliable and reproducible 
scores that can confidently be used in order to assess severity of faecal incontinence and takes 
into account the effect on quality of life.(35) 

More severe symptoms of AI tend to occur following OASI and are more likely to persist. The 
incidence is reported between 27 and 57% following obstetric anal sphincter injury with larger 
percentages reported in the smaller study groups.(17, 36-38) In a study by Reid et al which 
looked at longer term outcome of OASI over 3 years they showed that women who complained 
of milder symptoms such as faecal urgency or flatus incontinence experienced a significant 
reduction in symptoms at 3 years as compared to 9 weeks. For women with symptoms of faecal 
incontinence for liquid or solid stool at 9 weeks, symptoms tended to persist when followed up 
at 3 years. This was  true for all third degree tears with no difference regarding depth or severity 
of sphincter injury.(36) Fornell et al showed that sphincter function deteriorates over time when 
they followed up patients over a ten year period and that further vaginal deliveries led to further 
deterioration in symptoms.(32) 

Symptoms of AI are more common following OASI than normal vaginal delivery and 
caesarean section. Evers et al conducted a study where they compared the incidence of anal 
incontinence in women who suffered an obstetric anal sphincter injury to those who had a 
vaginal injury without OASI and women who had caesarean delivery. The overall incidence of 
women experiencing symptoms of anal incontinence 5-10 years postpartum was reported to be 
10%.(39) Their study showed that women with OASI were significantly more likely to report 
symptoms of anal incontinence as well as lifestyle changes in order to manage these symptoms. 
Women who had vaginal delivery without OASI and caesarean section showed no difference 
in likelihood of experiencing symptoms of anal incontinence except flatus incontinence, where 
this was more likely in women who had vaginal delivery than those who had caesarean 
section.(39) They also showed that women who suffered OASI following instrumental delivery 
were most likely to suffer anal incontinence but that in vaginal instrumental delivery without 
OASI, there was no difference in risk of anal incontinence compared to those who had normal 
vaginal delivery or caesarean section. They concluded from this study that OASI carries 
significant risk of anal incontinence 5-10 years post-delivery and that this has significant 
impact on their quality of life.(39) 

2. Study Purpose
Little to no data exists regarding the incidence of Obstetric anal sphincter injury in South 
Africa. In addition, very little is known with regards to the rate and nature of complications 
following primary OASI repair in South Africa. This review aims primarily to describe the 
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incidence and type of complications seen within the first 6 weeks postpartum within a specific 
Western Cape regions.  We also aim to determine the incidence of OASI in this region and 
identify possible related risk factors that may be associated with complications. This will 
enable us to gain a better understanding of our local perspective and assess the service being 
provided to the patients in our setting. 
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Please accept the enclosed manuscript “Incidence and nature of complications following 
primary repair of Obstetric Anal Sphincter Injury (OASI): Retrospective cross-sectional 
review”. 
 
Obstetric anal sphincter injury (OASI) is a recognised complication of normal vertex delivery 
with well researched risk factors.  There are also many studies regarding the incidence of OASI 
and its complications in the international community, however little to no data exists within 
the South African or even African context. Complications of OASI can be devastating for a 
woman and it is important that this is recognised and its impact known so that an acceptable 
service can be provided to these women. As previously unreported data these complications 
represent a hidden burden of disease associated with childbirth and OASI. This review contains 
information relevant to the practice of not only general Obstetricians and Gynaecologists but 
also to General practitioners, nurses, midwives and allied health professionals such as 
physiotherapists, who may be involved not only with the delivery of these patients but also 
their follow up care and rehabilitation. 
 
The purpose of this study was primarily to determine the rate and nature of complications seen 
post primary repair of OASI, but also to determine the incidence of OASI and its follow up 
rate within the Metro West region of Cape Town at Groote Schuur Hospital. 
 
Our data has not been published or presented elsewhere and the manuscript is not under 
review at any other journal. We declare no conflict of interest.  

Sincerely,  
 
C Paulsen 
Department of Obstetrics and Gynaecology 

University of Cape Town 

Groote Schuur Hospital 

Cape Town 
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Abstract 

Background. A multitude of data exists regarding global incidence of OASI as well as its 
contributing factors and complications. Little to no data exists regarding the incidence of 
OASI or its complications and the nature of these complications within South Africa. 

Objective. To describe the rate and nature of complications of OASI that occur within 6 weeks 
following primary repair of an OASI, followed up at the GSH perineal clinic. Secondarily, to 
investigate the incidence of OASI and follow up rate post primary repair 

Methods. This was a retrospective chart review. Participants were identified from theatre 
record books between January 2014 and December 2015. The charts of those that attended the 
perineal clinic follow up were reviewed and complications and possible associated risk factors 
were identified from the clinical notes. Primary aims were to identify the incidence and nature 
of complications seen in this population as well as possible related risk factors. The secondary 
aims were to determine the incidence of OASI and follow up rate for complication following 
primary OASI repair. 

Results. The mean age of participants was 25.85 years with a mean body mass index of 
25.15kg/m2. The mean birthweight seen was 3382.05 grams. Constipation (10.87%), pain with 
defaecation (11.96%) and anal incontinence (10.87%) were the most frequently reported 
complications. Wound infection was found on examination in 3.26% of participants and wound 
dehiscence was seen in 6.67%. Incidence of OASI in this study group was 8.64 per 1000 
vaginal deliveries. The follow up rate of these participants was 26.20%. A total of 374 OASI 
were repaired within this region during the study period. Only 97 of these attended follow up, 
for which 93 folders were available to be included in analysis 

Conclusion. The Incidence of OASI in this Western Cape region is within the range seen 
worldwide but the proportion of complications seem to be less than global data suggests despite 
adverse conditions, theatre delays and the fact that repairs were mostly performed by specialists 
in training. It was not possible to identify any relationship with possible associated factors. 
There is a very poor follow up rate within this community which needs to be explored and 
systems need to be put in place to ensure all participants are given the opportunity of follow 
up.  



	 24	

PUBLICATION MANUSCRIPT 

5. Introduction 
 

Obstetric anal sphincter injury (OASI) refers to deep tears of the perineum following childbirth 
that involve the anal sphincter complex to varying degrees. The current classification system 
describing the degree of perineal trauma, was developed by Sultan and accepted by the Royal 
College of Obstetrics and Gynaecology(RCOG) in 2015. [1]  

The reported global incidence of OASI is between 0.1 and 10.2%.[2] Various complications 
have been reported following OASI and repair, including wound infection, dehiscence and anal 
incontinence (AI). These can lead to perineal pain, sexual dysfunction and social 
embarrassment which can affect quality of life and daily function. It has been shown that 
successful primary repair is essential in preventing complications, specifically AI, and that 
secondary repair most often has poor long-term outcome.[3,4]  

There is very little South African data regarding the incidence of OASI and its complications. 
A small study was conducted in Cape Town in 2009 investigating the effect of Human 
Immunodeficiency Virus (HIV) infection on wound healing and functional outcomes following 
OASI. The results were not statistically significant due to small numbers however, HIV 
positive women tended to have poorer healing, without an increased incidence of infection. [5] 
Neither the incidence of OASI nor postoperative complications were investigated.  

This review aims to describe the incidence of OASI in a Western Cape region and to explore 
the complications seen 6 weeks postpartum at the dedicated follow-up clinic. 	

6. Methods 
6.1  Aims: 
	
This study aimed to investigate the rate and nature of complications of OASI that occur within 
6 weeks following primary repair of an OASI, followed up at the GSH perineal clinic. 
Secondarily, to investigate the incidence of OASI and follow up rate post primary repair. 

6.2  Objectives: 
Primary:	

1. Describe the incidence and nature of complications following primary repair of OASI seen 
within 6 weeks postpartum 

2. Identify factors related to the development of complications following primary repair of 
OASI 

 

 

Secondary: 
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1. Determine the incidence of OASI in the Metro West region of Western Cape 
2. Determine the follow up rate after primary repair of OASI	

6.3  Outcomes 
Primary:  

1. Anal incontinence 
2. Wound dehiscence 
3. Wound infection 
4. Perineal pain 
5. Constipation 
6. Factors related to complications 

Secondary:  

1. Incidence of OASI in Metro West region 
2. Follow up rate at GSH perineal clinic 

6.4  Patient Population and Setting 
GSH is a tertiary hospital serving the people in the Metro West region of the Cape Metropole. 
Patients are referred from district and regional hospitals within the region. The region is in an 
urban setting but some of the drainage areas are among the most impoverished areas of South 
Africa and the Western Cape. The area is characterised by a high unemployment rate, unskilled 
workers and poor housing with lack of access to basic amenities. Most inhabitants are reliant 
on public transportation which is notoriously unreliable and unavailable after hours. This 
region is similar to other urban settings within South Africa. GSH is one of only two tertiary 
centres in the Western Cape and therefore patients from rural areas on the West Coast of the 
Western cape also drain there. The issues regarding unemployment and poverty are congruent 
with the urban areas, only with more difficult access to healthcare due to distance and 
transportation. GSH has a dedicated perineal clinic, run by the Uro-gynaecology unit, that 
follows up patients 6 weeks after primary repair of an OASI in one of these hospitals.  

According to The Perinatal Problem Identification Program (PIPP) data, 33 777 and 33 556 
live births occurred in Metro west region in 2014 and 2015 respectively with 22 023 (65,2%) 
and 21 247 (63,3%) of these by normal vertex delivery (NVD).[6] 

6.5  Participants: 
Inclusion criteria 

All individuals that had repair of an OASI in theatre in a Metro West region hospital during 
the study period.  

Exclusion criteria  

Individuals who sustained an OASI who didn’t follow up at the perineal clinic 

In cases where the chart was missing, data was only used to calculate the incidence of OASI 
and rates of complications. Due to the paucity of peripartum information, the data from these 
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cases could not be used in the identification of risk factors or establishment of association with 
complications. 	

6.6  Study Design:	
This was a retrospective chart review.  

In view of the convenience sampling used, a power calculation was performed. The incidence 
of Anal Incontinence (AI) in the group of patients with OASI was estimated at 11%. The 
prevalence of AI in the general population (i.e. without OASI) was estimated at 1.4% [7] With 
a prevalence of 43270 vaginal births and an incidence of 374 OASIs, and using a confidence 
level of 95%, the power for the study approximates 100%.  

Anal	incontinence	 NVD	
WITHOUT	OASI	

OASI	 	

YES	 600	

(taken	from	UK	data	for	
population	based	
prevalence	of	AI	=	

1.4%)	

44		

(extrapolated	from	10/93	
to	add	up	to	374)	

	

NO		

	

42296	 330		 	

	 42896	 374		

(from	our	data)		

43270	(from	PPIP)	

	

	

Power for Cohort Studies 
 

 Input Data 
Two-sided confidence interval (%) 95 
Number of exposed 374 
Risk of disease among exposed (%) 11 
Number of non-exposed 42896 
Risk of disease among non-exposed (%) 1.4 
Risk ratio detected 7.9 

 

Power based on:     

Normal approximation 100% 
Normal approximation with continuity correction 100% 
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Demographic details are presented on tables and graphs with relevant proportions presented as 
percentages (%). The tables represent associations with p-values and 95% confidence intervals 
where appropriate. Continuous numerical data were analysed using t-tests. Categorical data 
were analysed using chi-square tests and Freidman tests (where there were fewer than 5 
subjects). A p-value of less than 0.05 was used to indicate statistical significance for all 
analyses.   

All individuals who sustained an OASI and had it repaired at Mitchells Plain District Hospital 
(MPH), New Somerset Hospital (NSH), Mowbray Maternity Hospital (MMH) or Groote 
Schuur Hospital (GSH) Maternity centre were identified from theatre record books for that 
time period. Based on the GSH electronic booking system, an assessment was made as to 
whether an appropriate Perineal Clinic appointment was made from the initial institution, as 
well as whether patients attended these appointments.  

The GSH medical records for the participants who attended their 6week Perineal clinic follow-
up, were reviewed. Functional outcomes as well as the number and type of complications were 
noted. No standardised questionnaire was used during the study period, clinical notes were 
used as a substitute.  

The Maternity charts from the hospitals where primary repair was performed.	were reviewed 
Data regarding basic maternal demographics was extracted. Intrapartum details were recorded, 
including level of experience of birth attendant, the use and type of instruments and birth 
weight. Any relevant medical conditions were also recorded, including HIV status. 

The level of expertise of the repairing surgeon, surgical technique and post op interventions 
such as antibiotic use, were noted.  
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Figure I: Review Process 

 
 

	

	

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
	

	
	

	

	

Participants with repaired OASI 
identified from Theatre Records 

n=374 

Participants booked for follow up 
at GSH Perineal Clinic   

n= 181 

Perineal	clinic	notes	
available	

n=	93	

Participants	included	in	
obstetric	risk	factor	review	

N=	85	

Participants	that	attended	perineal	
clinic	n=97	
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7. Results 
7.1 Participants Description 
 

Table I: Study Participant Characteristics n=85 

 Age Height (cm) Weight (kg) BMI 
(kg/cm2) 

Birthweight(g) 

Mean 25.85 159.55 64.06 25.15 3382.05 

Minimum 15 148 42 17 2450 

Maximum 38 178 119 43 4760 

SD 5.24 5.39 13.53 4.95 476.49 

Median 25 159 62 25 3400 

IQR 8 8 15 5 640 

• SD = standard deviation, IQR =Interquartile range 
	

In this study, 65.26% of women were primiparous while 34.74% had delivered previously. 

7.2  Incidence of Complications and Associated Factors 
	

Complications were grouped according to those reported in the history and those found on 
examination. On history, 1 wound infection (1.09%) and 1 dehiscence (1.09%) was reported. 
Six participants (6.52%) reported dyspareunia in the preceding 6 weeks, although the majority 
of participants had not yet resumed sexual activity. Some of these had dyspareunia that 
predated the delivery. Constipation was reported by 10 participants (10.87%) and 11 (11.96%) 
experienced pain with defaecation. 

Table II shows the incidence of symptoms suggesting severity in AI and Table III illustrates 
the co-existence of the symptoms.  

Table II: Incidence of Anal Incontinence 

Symptom n (%) 

Gas  8 (8.70) 

Liquid Stool 3 (3.33) 

Solid Stool 4 (4.35) 
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Table III: Co-Existence of symptoms of AI 

Symptoms of Anal Incontinence n (%) 

Gas only 5 (5.43) 

Gas and Liquid stool 1 (1.08) 

Gas, Liquid and solid stool 2 (2.17) 

Solid stool only 2 (2.17) 

 

Ninety-three participants attended follow up of whom 3 declined examination. Of those 
examined, 3 had wound infection (3.26%) (only 1 had reported infection and she also 
complained of pain with defaecation). Six participants had wound dehiscence (6.67%), one of 
whom complained of complete anal incontinence. Tenderness of the area on exam was 
demonstrated in 16 participants (17.78%) and 7 had granulomas (7.78%). Decreased squeeze 
pressure was demonstrated in 10 participants (11.11%), including the 2 who had reported 
complete anal incontinence. Only one participant (1.11%) had a stricture on examination. 

Table IV compares wound dehiscence with antibiotic regimen given. No details were available 
for two participants. Information regarding antibiotics was available for two of the three 
participants found to have wound infection on examination, both had received antibiotics intra 
and postoperatively. Neither of the HIV positive participants had wound infection.  

Table IV: Comparison between wound dehiscence and prophylactic antibiotic use (n=88) 

Antibiotics History of wound dehiscence n (%) Exam finding wound Dehiscence n (%) 

Intraoperative only 
(n=7) 

0 (0) 1 (14.29) 

Postoperative only 
(n=4) 

0 (0) 0 (0) 

Intra- and Postoperative 
(n=77) 

1 (1.30) 4 (5.33) 

 

Table V compares the expertise of surgeon repairing the OASI and incidence of wound 
dehiscence on examination. Table VI compares repair technique with examination finding of 
wound dehiscence. 

 

Table V: Comparison between staff category of surgeon and wound dehiscence n=85  
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Surgeon Level Wound dehiscence n (%) % of total wound dehiscence 
contributed by staff category  

Medical Officer (n=7) 1 (14.29) 16.67 

Registrar year 1 (n=23) 2 (8.70) 33.33 

Registrar year 2 (n=22) 1 (4.55) 16.67 

Registrar year 3 (n=10) 1 (10) 16.67 

Registrar year 4 (n=23) 0 (0) 0 

Consultant (n=1) 1 (100) 16.67 

Table VI: Comparison between repair technique and wound dehiscence n=86 

Repair Technique Wound dehiscence n (%) % of total wound dehiscence 
contributed by technique 

Overlap (n=47) 2 (4.26) 33.33 

End to end (n=28) 3 (10.71) 50 

Unknown (n=11) 1 (9,09) 16,67 

If the unknown category is removed from the above analysis, wound dehiscence contributed 
by overlap repairs becomes 40% and end to end repairs 60%. 

Table VII compares the staff category of surgeon and anal incontinence. 

Table VII: Comparison between staff category of surgeon and anal incontinence 

Surgeon AI n (%) % of total AI contributed by 
staff category 

Medical Officer (n=7) 2 (28.57) 20 

Registrar year 1 (n=25) 1 (4) 10 

Registrar year 2 (n=22) 2 (9.09) 20 

Registrar year 3 (n=10) 2 (20) 20 

Registrar year 4 (n=23) 2 (8.7) 20 

Consultant (n=1) 1 (100) 11.36 

Table VIII Compares repair technique and incidence of anal incontinence.  

Table VIII: Comparison between repair technique and anal incontinence 
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Repair Technique AI n (%) % of total AI contributed by 
technique 

Overlap (n=48) 6 (12.50) 60 

End to end (n=28) 3 (10.71) 30 

Unknown (n=11) 1 (9.09) 10 

  

Table IX compares instrumental delivery and anal incontinence. 

 

 

Table IX: Comparison between instrumental delivery and anal incontinence 

Delivery AI n (%) % of total AI contributed by 
Mode of delivery 

NVD (n=72) 7 (9.72) 70 

Ventouse (n=12) 2 (16.67) 20 

Forceps (n=6) 1 (16.67) 10 

 *p-value for the above table is 0.704 
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Figure II shows the site of deliveries (MOU: Midwife lead birthing unit) and Figure III 
indicates who the birth attendant was. Figure IV indicates distribution of the various modes of 
delivery. 

 

Figure II: Site of Delivery 

 

 

 

Figure III: Delivery Attendant 
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Figure IV: Mode of Delivery 

Figure V Shows the distribution of the depths of the tears in percentages. Not OASI refers to 
patients who were booked for repair of OASI, but examination in theatre revealed shallower 
tears. They are included in the analysis as many were booked and/or attended perineal clinic 
follow up. Figure VI indicates the method of repair used. 

Only two of the participants were HIV positive, both with suppressed viral loads. A stat 
intraoperative dose of antibiotics as well as a postoperative course of antibiotics was given to 
86,96% of participants. All but one participant received some form of antibiotics. 

81% 

13% 
6% 

Mode	of	Delivery	(%)

NVD

Vacuum	assisted

Forceps



35

Figure V: Grade of Tear 

Figure VI: Technique of OASI repair 

7.3  Incidence of OASI and follow up rate 

Over the study period there were 43 270 vaginal deliveries[6] of which 374 sustained an OASI. 
This gives an incidence of 8.64 OASI per 1000 vaginal deliveries.  
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Only 97 of the 181 participants that were booked for follow up at GSH perineal clinic attended 
the clinic. The booking rate was thus 48.40% and the overall attendance rate 25.94% for the 
study period. 

8. Discussion 
	

The above data reveals an anal incontinence rate that is 1/3 of the rate seen internationally. 
This is on a background of an OASI rate similar to that seen worldwide with very poor follow 
up of only 25% of participants.  

Wound dehiscence and infection are both recognised complications following OASI and are 
significant as poor healing can lead to development of chronic pain, sexual dysfunction, 
depression, faecal incontinence or fistula formation. [8] In our study the incidence of wound 
infection (3.26%) and wound dehiscence (6.67%) were similar to the 5-13% reported in 
international literature. [9] 

The role of prophylactic antibiotics at repair remains unclear. Lewicky-Gaupp et al reports that 
any antibiotic use intrapartum for obstetric indications was associated with less wound 
complications, likely due to the fact that broad spectrum agents used will treat genitourinary 
organisms. In this study prophylactic use of antibiotics at the time of repair was associated with 
a small, non-statistical decrease in incidence of wound complications. [8] The randomised 
controlled trial by Duggal et al confirms this[10] while a retrospective chart review by Stock et 
al showed a  higher incidence of wound complications in certain women, including those 
treated with antibiotics in the postpartum period,[9]. The authors postulate that the antibiotics 
were likely administered in order to treat existing infection. [9] In our study no association could 
be shown between the use of prophylactic antibiotics and wound complications. The majority 
of patients received some form of antibiotics in line with RCOG guidelines for repair of OASI. 
[1]  

No association between HIV and wound complications could be shown in our study due to the 
low rate of HIV infection in the study population. Small study size and the poor follow up rate 
likely contributed to this. 

Perineal pain is common in postpartum women, approximately 42% experiencing pain in	the	
immediate post partum period,	reducing to 22% and 10% at 8 and 12 weeks respectively.[11]A 
prospective cohort study by Andrews et al demonstrated significantly more perineal pain in 
participants with OASI than those with lesser degree perineal tears or intact perineum at both 
7-10 days and 6-7 weeks postpartum.[4] Our study showed that a similar proportion (17.39%) 
of participants had perineal tenderness on examination. Constipation and pain on defaecation 
was reported in 10.87% and 11.96% of participants respectively which could be seen as 
substitute measures for perineal pain. These rates are half those reported by Andrews et al. 

AI is defined as any involuntary loss of faeces or flatus that adversely affects a woman’s quality 
of life or is a social or hygienic problem. This definition includes faecal urgency. [12] The 
incidence of AI following OASI has been reported to be between 27 and 57%. [3, 13-15] Evers et 
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al compared the incidence of AI in women with OASI to those who had shallower tears or 
caesarean delivery. In this study, they showed that women with OASI following instrumental 
delivery were most likely to suffer AI. The risk for AI was similar following vaginal 
instrumental delivery without OASI, normal vaginal delivery or caesarean section. They 
concluded from this study that OASI carries significant risk of AI 5-10 years post-delivery and 
that this has significant impact on their quality of life. [16]  

The incidence of AI in our study was lower than international reports, only 10.87% for any 
form of incontinence.	 Faecal urgency was inadequately reported on and almost never 
mentioned in the clinical notes. Flatal incontinence was reported in 8.70% of patients and liquid 
stool incontinence in 3.33%. Only 4 participants (4.12%) reported incontinence to solid stool. 
This low rate could be due to the small sample size or the poor follow up rates, however, one 
would expect a woman with new onset of AI to attend her follow up appointment. The perineal 
clinic is staffed by the same doctors that run the tertiary urogynaecology service, so it is most 
likely that any woman presenting in the Metro West region with AI would be referred to the 
perineal clinic. Another explanation could be that the surgeons performing the repairs are well 
trained and that effective primary repairs are leading to lower rates of incontinence. These low 
rates of complications are particularly surprising in the context of an extremely busy obstetric 
service. Interestingly two participants reported incontinence to solid stool only without 
difficulty to control gas or liquid stool. Possible explanations for this are that flatus 
incontinence was not a new symptom and therefore not reported, and they might not have had 
an episode of diarrhoea in which to experience leakage of liquid stool. 

A superior method of repair has not been conclusively identified. The RCOG recommends 
repair of full thickness external sphincter injuries using the overlap or end to end technique, 
with similar reported outcomes. Internal sphincter injuries and partial thickness external 
sphincter injuries should be repaired end to end. [1] A 2013 Cochrane review could not 
conclusively determine which method was superior. The Authors recommend that the 
practitioner perform overlap or end to end repair at their discretion. [17] Our study was not 
powered to detect superiority of repair technique; however, it would appear that the overlap 
technique achieved better results with regard to wound dehiscence.  No advantage of either 
technique could be demonstrated with regards to AI. This analysis is confounded by depth of 
tear which influences repair technique. 

The incidence of OASI in our study is comparable to that reported internationally at 0.864%. 
The patient profile in which OASI occurs is also comparable but this was not the subject of 
this study and contributory factors were not analysed.  

The follow up rate in this population is very low at only 25.94% in total and 53.59% of patients 
that are booked for follow up. The most obvious contributory factors to this is that only half of 
the participants received an appointment for follow up after the repair. The fact that only half 
of those booked for the clinic actually attend could be due to a number of factors including 
poor explanation of the purpose and importance of follow up, distance to the clinic, transport 
issues, child care difficulties and possibly that the participant is well and doesn’t feel the need 
to follow up. 
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9. Strengths and weaknesses 
	

One of the main limitations of this study is the small sample size accompanied by the poor 
follow up rate which will clearly affect the data that is available for analysis. The retrospective 
nature of this study also limits the information that we can derive about the relationship of 
certain factors to the development of complications following OASI. As recognition and 
classification of OASI is dependent on clinical examination postpartum which may be 
performed by a junior member of staff, many OASIS might be missed as suggested by 
international literature which affects the accuracy of our results. Missing data and unanticipated 
confounding factors also limited the significance of the results. No standardised questionnaire 
was used in consultation with the participants, thus clinical notes which were sometimes 
incomplete were used for data collection. 

In contrast, this is the first data available regarding the incidence of OASI as well as the 
incidence and nature of complications following primary repair within this setting. The 
identification of the poor follow-up rate among participants is important and will allow for the 
improvement of the booking system within our Maternity Hospitals. It should also encourage 
medical staff to improve communication and counselling of patients who have had a primary 
repair of an OASI. The use of an electronic system to capture appointment and attendance data 
ensures accuracy with regard to follow up data. 

10. Conclusion 
		

This is a small study with a poor follow up rate (25%) and it is thus difficult to make any firm 
conclusions about true complication rates of OASI and it is possible that women with 
complications were not able to attend their follow up or were not given an appointment. From 
the data we do have it appears that while the rate of OASI is similar to international figures, 
our rate of anal incontinence is lower than that reported elsewhere. This is the first study 
reporting this data in South Africa. The low incidence of complications is despite adverse 
conditions such as limited resources, theatre delays and the fact that repairs were mainly 
performed by specialists in training. This may be due to poor follow up and access to care. It 
has not been possible to show a causal relationship of any risk factors. This study informs of 
areas of clinical care where further investigation is needed. 
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